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FRANK YOUN G was bom in the London Borough of Clerkenw ell at 2 Bond Street, Holford Square, an area of fine Georgian Houses destroyed in the 1939^45 war. His parents were Frank Edgar Young and Jessie Eleanor Young (formerly Pinkney). His father was a solicitor's clerk and a fastidious and somewhat severe man. Frank had a younger brother Eric, bom in 1912, and a sister M argaret, bom in 1925. Eric was educated at Jesus College, O xford, m ade a career in the Diplomatic Service and as a recreation studied and published on art and history becom ing an authority on Spanish painting. In 1912 the fam ily moved to Dulwich where Frank and Eric were educated at A lleyn's School.
As a schoolboy Frank becam e interested in chemistry through reading about the subject in the Encyclopaedia Brittanica. He comm ents that at this stage his interest owed more to fascination than to understanding. He extended his knowledge by reading the standard V ictorian textbooks, given to him by neighbours who had been school science teachers. He also becam e interested in archaeology and Egyptology through articles in the encyclopedia and elsewhere; and later through a friend in Dulwich (Gerald Lankester Harding) who had been appointed to assist Flinders Petrie in his archaeological researches in Egypt. Frank was to retain this interest as an undergraduate at University College because Flinders Petrie and Lankester Harding were based there when in England.
Frank entered University College, London in 1926 and read Chem istry with subsidiary Physics graduating with First Class Honours in 1929. His principal teachers were Professor J.N. Collie and Professor F.G. Donnan. At this point in time he rejected chemistry as a career and made the decision to take up biochem istry in spite of the fact that he had no background in biology. He had learnt very little at school and he had not read any branch of the subject at university. His dual interest in chemistry and archaeology/Egyptology at school and at college was early evidence of the breadth of interest that characterized his subsequent career. His decision to desert chemistry for biochem istry, in spite of the difficulties that had to be overcom e to m ake a success of it, was also typical of him. Later in life the rate at which he took up subjects in which he had little prior knowledge was quite extraordinary. Frank's m entor in the switch to biochem istry was Professor J.C. Drummond, then Professor of Biochemistry, in the Departm ent of Physiology, Pharmacology and Biochemistry at University College. An old lady in Dulwich (Mrs Bowden) who knew Frank and who took an interest in his career, following the death of her own son, had met Professor Drummond 584 Biographical Memoirs through the Peoples League of Health (because of his interest and concern with nutrition, Drummond had been active in this organization, since its founding by Miss Olga Nethersole, C.B.E., in 1917). Mrs Bowden wrote to Drummond about Frank, the upshot being that they met and talked and Frank decided on a career in biochemistry. Drummond encouraged him to remedy his lack of knowledge of biology by attending lectures in zoology and by doing some dissection in anatomy. Frank began his postgraduate research with Dmmmond, and later worked with Professors C. Lovatt Evans and A.V. Hill. He was Bayliss-Starling Scholar (1929-30) and Sharpey Scholar (1930-32) . This period gave him knowledge of biochemistry and physiology, much experience in animal work including the heart-lung preparation, an intererest in metabolic biochemistry, some nine publications and the Ph.D. that he obtained in 1933. Others in the department at the time and destined to influence the course of his career included A.C. Chibnall and G.F. Marrian.
THE ROAD TO YOUNG'S DIABETES AND TO CAMBRIDGE
In 1932 Frank was awarded a Beit Memorial Research Fellowship and chose to divide his time between University College , Aberdeen (1933-34) andToronto . His work with Lovatt Evans had given him an interest in metabolism and hormone action and he sought to further this interest by working with JJ.R . Macleod in Aberdeen, and with C.H. Best in Toronto (the codiscoverers with Banting and Collip of insulin, in Toronto in 1921). Although Frank may have learnt something of diabetes from them this period was not otherwise particularly fruitful. Macleod had rather bad arthritis and during Frank's stay in Aberdeen was obliged to travel to Bath for treatment. Frank accompanied him. He did however do some laboratory work in Aberdeen on the chemistry of glycogen (with D.J. Bell) (1)*. In Toronto, Frank worked partly on the effects of dietary choline on glycosuria in depancreatized dogs (2); and partly on substances preserving brain functions in hepatectomized dogs (16), but he did not find these to be particularly exciting projects. While in Aberdeen Frank had married and his wife (a medical student) was able to intermit her studies to spend time in Toronto with him and while there also acquired some clinical experience in the Toronto hospitals.
Frank returned to London in 1935 for the final year of his Beit Fellowship and to face the prospect of finding more permanent employment. Although his Fellowship could have been extended he preferred to move on. There was no shortage of offers. The Dean of St Bartholomews Hospital Medical College tried to persuade him to allow his name to be considered for the Chair of Biochemistry at the College and he also had an invitation to a chair in Canada. However he did not want a professorship with its burden of teaching and administration at that particular point in his career. There were also other invitations: for example, to go and work with Professor Carl Cori in St Louis. Drummond became convinced that unless a research appointment could be found for Frank he would emigrate to Canada or to the U.S.A. To this end he wrote to Sir Henry Dale the then Director of the National Institute for Medical Research without telling Frank. Unbeknown to Drummond, Dale was * Numbers in this form refer to entries in the bibliography on the accompanying microfiche.
also being consulted about Frank in connexion with the chair in Canada. The upshot was that Dale sent for him and offered him an appointm ent as a M em ber of the Scientific Staff at the Institute, w hich he took up in 1936.
By 1935 Frank was clearly com m itted to research in biochem ical endocrinology but had yet to select a particular field. A fter consulting friends and colleagues and especially G.F. M arrian (during a taxi ride) he decided to try and identify the substance(s) that m ediate the effects of the anterior pituitary on carbohydrate m etabolism as discovered by the Argentinian physiologist, B.A. Houssay. W hen he m oved to the M edical Research Council (MRC) Institute there were other well established endocrine interests within it, notably the reproductive endocrinology group of (then) Dr A.S. V. Parkes. Although Frank wrote a paper with Parkes in 1939 on the hypoglycaem ic action of implanted insulin tablets (19), there was otherw ise little collaboration betw een them. D r H.P. M arks had worked in the Institute for several years and had collaborated with Dale and with Best in research on carbohydrate m etabolism and had also done some work with anterior pituitary extracts. He and Frank collaborated and published in several studies.
In 1937, a year or so after m oving to the Institute, Frank was able to report that a short period o f injection of anterior pituitary extracts into dogs could induce a perm anent form of diabetes that persisted after the injections were discontinued (Y oung's diabetes). This discovery and the m anner in which he investigated it made his name and gave him a substantial international reputation among biochem ists, endocrinologists and diabetologists. The research itself is described in a later section.
Frank left the National Institute for M edical Research in 1942 to becom e Professor of Biochem istry at St T hom as's Hospital M edical School. His work at the Institute was coming to fruition and he felt the need to increase his involvem ent in the war effort. He had an opportunity to contribute to the work of the RAF Institute o f Aviation M edicine for which the M edical School was then more conveniently located. His stay at St T hom as's was to be relatively short because he was offered and accepted the Chair of Biochem istry at University College London in 1945. Quite apart from the attraction of returning to his alma mater, U niversity College with its large and distinguished Science Faculty offered more favourable prospects of contributing to the expected worldwide expansion o f biochem ical activities in the post-w ar era. It was clear that this expansion would require the training of science based graduates. F rank's m ajor priority at University College was to establish a B.Sc. course in biochem istry, though he was not to achieve this in his four years there. He did succeed in estab lish in g an M .Sc. course in b iochem istry, a gatew ay through w hich several distinguished biochem ists have entered the subject.
In 1949 Frank was appointed to the Sir W illiam Dunn Professorship in Biochemistry at Cam bridge and to a Professorial Fellowship at Trinity Hall. The chair, established in 1914 for Sir Frederick G ow land Hopkins had passed to A.C. Chibnall on his retirem ent in 1943. The circum stances that led to C hibnall's resignation and to Frank's appointment have been described in detail elsewhere (Chibnall 1966) . Briefly, Chibnall was a plant biochemist heavily involved with the Agricultural Research Council (ARC) who foresaw, on his appointment, that the Cam bridge Departm ent would need a senior animal biochem ist to look after the needs of m edicine and the interests of the Medical Research Council. In 1948 this need became pressing. The Regius Professor of Physic was seeking to establish a Department of Pathological Chemistry in the Faculty of Medicine with a professor at its head, and Chibnall was opposed, on the grounds that there would be no obligation on such an appointee to teach in the Natural Sciences Tripos. He proposed that the university should approach Frank with a view to his being appointed to a second professorship in the department but the university had no funds. Chibnall then proposed that he should resign and continue his own work in the department with the support of the ARC, and that the university should appoint an animal biochemist to the Dunn Professorship. This proposal was accepted and Frank succeeded him in October 1949. Another factor in this decision was the burden of administration in the Cambridge department which Chibnall disliked.
Frank did little laboratory work with his own hands after 1945 though he wore a white coat for undergraduate lectures at University College (1945-49) . He resumed laboratory work in Cambridge in 1960 with a technician, and a laboratory next to his office but most of the work that he did after 1960 made little impact. His major research contribution was made between 1935-50 and the vast majority of his papers over this period were single author papers with several involving one or more collaborators with specialized interests. His considerable contributions while at Cambridge lay elsewhere than in research and these are described after consideration of his research contribution.
Re s e a r c h
Formative Years
Frank published his first paper in 1931 (the first of nine as a graduate student). It was on the chemical composition of Shea fat (work directed by Drummond for the Imperial Institute). His first publication on the pituitary was in 1936 and it was his thirteenth. In between he published mostly on glycogen. Many of these papers were physiological and concerned mostly with the lability of hepatic glycogen in vivo and the basis for it. This work was mainly in collaboration with Lovatt-Evans and his team. He also published on the chemistry of glycogen and one paper, on the osmotic pressure of glycogen solutions (with H.B. Oakley (3)), was among the first to record an estimate for molecular mass of glycogen in excess of 106. He published single papers on several other topics. This was informative and topical research supported by the Government Grants Committee of the Royal Society and mostly published in 1931 . Frank published little in 1933 By 1936 Frank had acquired a thorough grasp of the state of knowledge of carbohydrate metabolism and of diabetes as it was at that time. He also had a critical appreciation of the experimental basis of this knowledge. His perspectives were to prove to be correct and to stand him in good stead over the next 15 years. He devoted a good deal of effort to familiarizing himself with the history of metabolism, nutrition and diabetes from Lavoisier onwards. This historical appraisal in particular gave him a shrewd appreciation of what constituted discovery, the pitfalls of error, the accepted basis of attribution and human frailty in this respect. Two substantial reviews published in 1936 and 1937 are particularly revealing. One on glycogen and the metabolism of carbohydrate was based on a series of lectures that he gave at University College (5). The other is an extensive and critical analysis of Claude Bernard and the glycogenic function of the liver (6) which entailed considerable effort because o f the large num ber of papers to be read in French and German.
The role of the anterior pituitary in diabetes and growth
F rank's first publication on anterior pituitary extracts (A.P.E.) was a com m unication to the Physiological Society in March 1936 (4). At that time it was known from the work of Houssay and his collaborators that the anterior pituitary secreted a horm one or hormones that induce resistance to the hypoglycaem ic action of insulin, and that the severity of pancreatic diabetes could be am eliorated by rem oval of the anterior pituitary and re-established by adm inistration of A.P.E. The induction of tem porary diabetes with A.P.E. had been described in norm al dogs by H.M. Evans et al. (1932) and in partially depancreatized dogs by Houssay et al. (1932) . However, the diabetogenic effect of A.P.E.
was in doubt at that time with approxim ately equal num bers of positive and negative reports in the literature (review ed in (9)).
It is clear from F rank's publications in 1936 (4, 5) that he already had a clear vision of the questions to be addressed in an investigation of the diabetogenic effect of A.P.E. and of the principle(s) responsible for it. He was aware that substances that cause insulin resistance do not necessarily give rise to diabetes, and he showed this him self with respect to the lactogenic fraction of A.P.E. (4). He was also aware of the need to distinguish between short-lived hyperglycaem ia (which many substances can induce) and diabetes. His chosen criteria for diabetes were persistant hyperglycaem ia (appearing in dogs treated with A.P.E after a lag of 3 -4 days) accom panied by ketosis (5). He realized that a m ajor problem with A.P.E. could be difficulty in m aintaining sterility and hence preserving biological activity and avoiding infection at injection sites. He solved these problem s initially by freezing fresh ox pituitaries in solid C 0 2; by dissecting anterior lobes in the frozen state; by preparing extracts in the cold and using within five days; and by giving A.P.E. through a flat ended needle inserted into the peritoneal cavity (7). The injection technique was suggested to him by Dr R.H. New ton o f University College. (Later on he sterilized his extracts by Seitz filtration (31).) He also appreciated that any diabetogenic effect of A.P.E. was likely to be a pathological m anifestation of actions that norm ally subserve physiological function (e.g. of conserving carbohydrate).
W ith this technique Frank could consistently induce tem porary diabetes in normal adult dogs with A.P.E. This in itself was important at the time because of doubts concerning the diabetogenicity of A.P.E. in normal animals. More importantly his m eticulous technique enabled him to give larger doses of A.P.E. over a longer period without infection. W ith a regim en of increasing daily injections to overcome the resistance that otherwise developed he discovered for the first time that perm anent diabetes could be induced by 15-25 days of treatm ent. He delayed publication of this most important discovery until 1937 by which time persistance of diabetes had been observed for some 300 days after cessation of injections of A.P.E. (7). He coined the term 'metahypophyseal diabetes' to describe this perm anent form o f experimental diabetes. His discovery was soon confirmed by Campbell & Best (1938) and by Dohan & Lukens (1938) . In subsequent studies he showed that the diabetogenic effect of A.P.E. is seen consistently in adult dogs, cats and ferrets, less consistently in rabbits, and is not demonstrable in mice, rats, or guinea pigs or in puppies or kittens (9, 31, 33, 41, 47, 73) or in pregnant or lactating dogs or cats (47). After this important breakthrough Frank's further work on the diabetogenic action of A.P.E. was divided between identifying the pituitary hormone(s) responsible, defining the role of the pancreatic islet/?-cells and of insulin, and elucidating the metabolic changes induced by the diabetogenic principle(s).
The answer to the first of these questions was to occupy him for more than a decade. By employing the relatively crude protein fractionation methods then available he excluded prolactin and thyrotrophic and gonadotrophic activities fairly rapidly (10, 14, 22) . By 1939 he had shown that diabetogenic activity of fractions in dogs is parallelled by growth promoting activity measured in rats (22). From then on he clearly believed that growth and diabetogenic activities were properties of the same pituitary hormone(s) and that growth and diabetes were different manifestations of the metabolic changes that growth hormone(s) induced. Further progress was hampered by the war and Frank's moves to St Thom as's and University College and it was not until 1949 that he showed, with P.M. Cotes and E. Reid, that purified growth hormone is diabetogenic in the adult cat (43). This study employed growth hormone purified by the methods of Li et al. (1945) and Wilhelmi et al. (1948) and also samples furnished by them and by the Armour Co. of Chicago. This effectively settled the problem of the hormone primarily responsible for the diabetogenic effect of A.P.E. Further studies (Reid (1952) and (53, 60)) in which growth hormone was subjected to a variety of chemical manipulations showed that growth promoting and diabetogenic activities were lost or retained to a comparable degree (i.e. there was no evidence that growth and diabetogenic activities were due to separate hormones). Finally although he recognized that anterior pituitary adrenocorticotrophic hormone (ACTH) might contribute to the diabetogenic action of A.P.E (20) he showed later that growth hormone is diabetogenic in the absence of ACTH action (i.e. in adrenalectomized dogs maintained on adrenal cortical extract (54)).
From his very first paper on the diabetogenic effect of A.P.E. Frank clearly recognized that failure of insulin production and secretion was likely to be of prime importance in the transition to metahypophyseal diabetes. He set out to obtain evidence on this point with the only methods then practicable, histology of the pancreas (with Dr K.C. Richardson of University College and Dr H. Hughes of St Thomas's) and assay of insulin content (with Dr H.P. Marks). Their studies showed that A.P.E. induced proliferation of islets and increased insulin content in the pancreas of rats in which species A.P.E. was not diabetogenic (8, 24, 25) . At the time he believed that the pancreotropic or insulin increasing substance was not the diabetogenic or growth promoting principle (24, 25). The diabetogenic effect of A.P.E. in dogs was shown to be associated with degranulation, degeneration and eventual disappearance of pancreatic ^-cells and almost total loss of pancreatic insulin (13, 23, 33) , (also Richardson, 1940) . In the cat idiohypophyseal diabetes was associated with unusual m itotic activity in the islets; this was superceded by degenerative changes in metahypophyseal diabetes (42).
Frank's studies on the effects of A.P.E. on metabolism were given mainly in three substantial papers published in 1939 and 1945 (22, 23, 38) and were influenced by the classical studies on body com position of Lee & Ayres (1936) and Lee & Schaffer (1934) . He showed in dogs, cats and rats that diabetogenic and growth prom oting A.P.E. induced nitrogen retention and protein deposition associated with impaired oxidation of glucose and enhanced oxidation of fat. These changes were evident w hether or not tem porary diabetes developed (38). Tem porary (idiohypophyseal) diabetes was associated with insulin resistance (21) but insulin sensitivity was normal in m etahypophyseal diabetes (23). He concluded that idiohypophyseal diabetes is the pathological result of m etabolic changes that under m ore physiological conditions lead to growth (38); and that m etahypophyseal diabetes supervenes as a result of damage to pancreatic /9-cells with consequent failure to produce insulin. His latter conclusion was necessarily cautious as the assay of insulin in blood only becam e practicable 10-15 years later. He discovered also that m etahypophyseal diabetes was better controlled (low er blood glucose; absence of ketonaem ia) on a high fat diet (suet). He concluded that this observation was inconsistent with current ideas concerning the m echanism of ketone body production from fatty acids in diabetes (38). He proved to be correct. He found also that raw m eat stimulates ketone body form ation and it was shown m uch later (with Dr H.P. Stewart) that this might to due a partially oxidized glyceride fatty acid (50, 64). F rank's discovery of the diabetogenic effects of A.P.E. and of growth hormone in normal anim als and m ore particularly of m etahypophyseal diabetes was a landm ark in diabetes research and is of proven lasting value. Sir Harold Him sw orth, then a Beit Fellow at University College Hospital rem embers being told of the discovery of m etahypophyseal diabetes when walking to his hom e in NW8 with Frank and of the excitem ent that it engendered. The im portance of this discovery has been em phasized by Houssay (1955) . Frank was the first to show that excess of a circulating physiological substance could induce destruction of pancreatic/Lcells and perm anent diabetes. The relevance of his observations to man is well established through the association of acrom egaly with diabetes, and the effects o f hum an growth hormone on glucose tolerance and existing diabetes (68).
Other studies on growth promoting effects of hormones
During the war Frank carried out studies in rats with Dr D.P. Cuthbertson to ascertain w hether growth prom oting A.P.E. m ight promote wound healing or hasten recovery after traum a (27-29). The findings were negative, which was perhaps fortunate because later studies by others were to show that ox growth hormone is ineffective in man; the human horm one being required (reviewed in (68)). After the war his studies on growth with A.L. Greenbaum (45,52) and B.J. Gray (55) showed importantly that individual muscles exhibit considerable variation in the extent to which they gain protein in response to growth hormone; that those muscles that gain protein m ost rapidly may lose it most rapidly during starvation; and that contractile protein(s) (measured as m yofibrillar ATPase) is not increased. W ith A. K om er he made comparable studies in respect of the anabolic steroid m ethylandrostenediol which interestingly exerted its effects in the absence of the pituitary and the adrenal (58, 59). With K.L. M anchester he studied protein synthesis extensively in rat diaphragm m uscle in vitro with respect to the actions of insulin and of pituitary and adreno-cortical hormones (62, 63, (65) (66) (67) (69) (70) (71) . These were important studies prompted in the first instance by the observations of Sinex et al. (1952) and of Krahl (1952) .
The anterior pituitary and lactation
Frank's interest in this subject dated from much the same time as his interest in the diabetogenic effect of A.P.E. Characteristically he reviewed the subject first (at a Conference du College de France published in 1937) (11). His interest may have originated in effects of prolactin on carbohydrate metabolism in rabbits, which he showed in 1935/36 and which he considered might protect lactating animals from hypoglycaemia (4). He also succeeded in raising neutralizing antisera to prolactin (12) (and also to thyrotrophic hormone (18)). This interest in lactation led to 20 years of collaboration with Dr S.J. Folley of the National Institute for Research in Dairying at Reading. It was prompted perhaps by observations in the Soviet Union on the increased milk yield induced in cows by A.P.E. His extensive studies with Folley on the stimulation by A.P.E. of milk production in cows and goats during declining lactation (15, 17, 26, 30, 32, 34, (35) (36) (37) culminated with the demonstration that purified pituitary growth hormone stimulates milk production (44). The studies were intensified during the war as a possible means of improving the efficiency of milk production.
This discovery added what was effectively another growth promoting effect expressed in enhanced secretion of milk proteins. Lactation also provided a further example of protection against the diabetogenic effect of A.P.E. afforded by a potential for growth (47).
Anterior pituitary adrenocorticotrophic hormone (ACTH)
Frank had an interest in ACTH from the beginning of his pituitary work because of its possible importance in the diabetogenic effect of A.P.E., and he wrote reviews on the adrenal cortex in 1945 and 1947 (39, 40) . Following the discovery in 1950 of the beneficial therapeutic effects of cortisone and of ACTH in rheumatoid arthritis Frank obtained a substantial grant from the Nuffield Foundation for work on ACTH. This work, mainly in collaboration with Dr M.P. Stack-Dunne and Dr H.B.F. Dixon made a seminal contribution to the discovery that ACTH is a basic peptide of relatively low molecular weight (48, 51, 56, 57) , and its importance was recognized nationally and internationally at the time (46, 51, 56, 57) . Frank was uncertain as to whether there was more than one adrenocorticotrophic hormone because of discrepancies between bioassays based on adrenal ascorbic acid depletion and adrenal weight maintenance (49, 56, 57) . In a later study with P.R. Dasgupta (61) he obtained evidence for a form of ACTH in A.P.E., active by adrenal weight maintenance but not by ascorbic acid depletion, and made active in the latter respect by mild chemical treatments.
C a m b r id g e U n iv e r s it y
Department of Biochemistry
In pre-war days under Sir Frederick Gowland Hopkins the Sir William Dunn School of Biochemistry was one of the foremost biochemistry departments in the world. In the decentralized system that operated in Cam bridge it had acquired its own administrative staff and extensive library and w orkshop facilities. W hen Frank arrived in 1949 its distinguished academ ic staff included nine FF.R.S. but in term s o f space and adm inistrative structure it was not well placed to benefit from the steady expansion in scientific research that was to follow , particularly in the 1960s. There was a strong sense of tradition that some sought to sustain. M atters cam e to a head with the revival of the Dunn dinner. The reaction o f younger m em bers was expressed in some ribald lines in the annual Christm as pantom im e. That was the end o f the D unn dinner and, thus fortified, Frank proceeded to drop Sir W illiam from the notepaper. Thus was bom the Departm ent of Biochem istry and a new era.
U nder F rank's guidance the departm ent prospered and grew, though it was to be dogged by m isfortune later on. He encouraged and facilitated the acquisition of funds from outside for research, and new lectureships were created and personal chairs obtained. The status of biochem istry teaching in the colleges was elevated and college fellow ships m aterialized for m em bers o f staff. He encouraged im provem ents in the Part II (third year) biochem istry course and expansion o f the class. By the early 1960s such was its popularity and high reputation that the num bers had risen to 40 and the num ber of applicants for places som etim es exceeded 100. The 1950s were the golden years for his departm ent. There was a constant stream o f distinguished visitors, m uch talent am ong its younger m em bers, and the atm osphere generally was one of bustle, expectation and excitem ent. In 1958 it celebrated the aw ard o f the Nobel Prize to one of its m em bers (D r F. Sanger), and others who w orked in the departm ent during the decade were destined to be Nobel Laureates (C. M ilstein, P.D. M itchell and C.B. Anfinsen). How ever, the storm clouds were gathering even as the departm ent celebrated. The problem s that were to beset it were buildings (or rather the lack of them ) and the developm ent of m olecular biology.
Further developm ents in biochem istry were ham pered continuously by lack of space in a decade (the 1960s) when U niversity Grants Com m ittee (UGC) Building Funds were at an all tim e high. Som e relief was obtained in 1963 with the opening o f the W ellcom e wing, built with a grant that Frank obtained from the W ellcom e Trust. This was achieved in the teeth o f strong opposition from those who, as Frank said publicly, wished to see m ore grass than is to be found in College courts. In 1965 the Departm ent was given priority in the U niversity for a new building and detailed planning for a new laboratory on the old A ddenbrooke's Hospital site began in 1967 with the approval o f both University and UGC. U nfortunate delays in the acquisition and demolition of two listed buildings led to the loss o f planning perm ission at the beginning of 1969. A sa consequence the listed buildings could no longer be dem olished and the detailed planning for a m ore restricted site had to start afresh. By the tim e the plans were ready the UGC no longer had the funds as a result of the oil crisis o f the 1970s.
In 1958 the M edical Research Council was faced with rehousing the M RC unit o f Perutz, K endrew and Crick. The plan grew rapidly to include other MRC External Staff including Sanger and from it grew the M RC Laboratory for M olecular Biology on the New A ddenbrooke's Hospital site in Hills Road. This was a recurrence, but in a m uch more serious and im portant context, of a scenario that Chibnall had foreseen and that contributed to his resignation in 1949. Frank's views were set out in a four page letter to the Secretary General of the Faculties in 1958. He made it clear that the department was happy to continue to house Sanger and his colleagues on an indefinite basis, ideally through an MRC financed sub-department. He also expressed his concern over possible adverse effects of a proliferation of externally funded Research Units in Cambridge, independent of the University, and under no obligation to contribute to its undergraduate teaching programmes. In 1959 the Biochemistry Department, in company with other biology departments (including the heads of, and distinguished professors in the biological departments, including Frank) made it clear that they were strongly opposed to the location of the Laboratory for Molecular Biology on a site away from the centre of Cambridge and the other biology departments. The Medicine Board on the other hand was in favour of having the laboratory on the Clinical School site. It was a feather in its cap, it involved no cost or effort, and it advanced the plans of the Regius Professor (J.S. Mitchell) to relocate his own Department of Radiotherapeutics on the Hills Road site. That posed a dilemma for Frank because clearing the site for the new Wellcome wing of the Department of Biochemistry was dependent upon rehousing Mitchell.
In reality there was no practicable alternative to the Hills Road site for the MRC Laboratory for Molecular Biology and that is where it went. This led to the loss from the department of Dr Sanger and several talented younger scientists, and at much the same time others left for chairs created elsewhere by the University expansion of the 1960s. At a stroke the department was bereft of much of its research in some major areas of biochemistry and separated geographically from such work in the new Institute while retaining responsibility for undergraduate teaching and providing many of the postgraduate students for the new Institute (the MRC Laboratory could command many more MRC Research Studentships than the Biochemistry Department). In 1968, after a particularly trying period, Frank again wrote to the Secretary General to complain about the loss to the MRC Laboratory of a lecturer, and of a university demonstrator for whom a lectureship was being sought, and on the vexed subject of competition for research students.
Once matters were settled Frank very generously took the view that the department should support the Laboratory for Molecular Biology and afford it every assistance. In this he was being true to history because he had himself left the university sector in 1936 to concentrate on research at the MRC National Institute for Medical Research. He saw earlier than many, that the influence in research of the Research Councils would increase relative to that of the universities. He also believed that this dichotomy was inevitable if universities were to retain their traditional independence and freedom. On the matter of the relationships between outside funded research and the university and the colleges he had other ideas which are considered in the next section.
Graduate colleges in Cambridge: Darwin College
In the late 1950s Frank was concerned by the steadily increasing number of senior research workers in Cambridge who lacked University and/or College connections and by the steady growth in the number of postgraduate students, which had passed 1000 by 1952. He foresaw that existing undergraduate colleges might not cater for their needs. In 1956 Frank and Mr M. McCrum (then Senior Tutor of Corpus Christi College) had put the case for a graduate college to the Regent House and to the Council of the Senate. Later, through their m em bership of the Syndicate on the Relationship betw een the University and the Colleges under the chairm anship o f Lord Bridges, they were able to set out their views in an appendix and to rehearse their argum ents in the body of the report. In order to achieve this they had first to persuade the Syndicate to reverse an earlier decision not to consider graduate colleges, taken in F rank's absence (he was abroad on sabbatical leave). These particular argum ents bore fruit in 1964 in a report of the Council o f the Senate which led to the establishm ent of University College and in which the influential nature o f Frank's argum ents are em phasized.
In the m eantim e the declaration of intent for the founding of Darwin with Frank as its M aster was m ade public in 1963 by the three founding colleges (Gonville & Caius, St John's and Trinity). Frank was approached as M aster designate at an early stage in the planning process because of his particular advocacy of graduate colleges, his proven skill at com bining scientific work and collegiate life, and his admirable qualities as a chairman. He w orked tirelessly to m ake Darwin the success that it undoubtedly is (it currently boasts some 60 Fellow s and R esearch Fellow s, some 25 Honorary and Em eritus Fellows and some 300 postgraduate students about half of whom are from overseas). He involved him self not only with the grand design (which provided a relaxed atm osphere with no high table, no senior com m on room, and a m inim um of rules) but also with m atters o f detail such as the necessary but tedious process of drafting statutes and ordinances. Above and beyond this Frank and his wife w orked endlessly to create a warm and friendly atm osphere and to integrate students, fellows and distinguished visitors into the life o f the college. As a later M aster has put it 'so m uch of the character of Darwin that we find agreeable was due to his original vision o f what a graduate college should b e ' (Burgen 1989) . Frank published an account of the founding o f Darw in College and its early history in 1967 (74).
The Cambridge Clinical School
The undergraduate Clinical School at Cam bridge came into being in 1975 after 70 m eetings of the Clinical School Planning Com m ittee. Although Frank was not a medical m an he had nevertheless been appointed Chairm an by the m em bers of the Planning Com m ittee at its first m eeting in 1969; the importance o f his chairm anship to the successful outcom e o f its work was recorded by the comm ittee in the minutes of its final meeting. Frank was in some ways quite well qualified for this task as he had been on the Board of Governors o f A ddenbrooke's Hospital, had served on the M edical Sub-comm ittee of the University Grants Com m ittee, was very fam iliar with the Departm ent of Health through service on its comm ittees, and had been a m em ber o f the Royal Com m ission on M edical Education, the report of which had provided Cambridge with its opportunity. As a result of his research work on diabetes in the 1930s and 1940s he had come to know a great m any clinicians in teaching hospitals and to appreciate the special difficulties associated with their work. H ow ever the m ost im portant factor in his appointment and the successful outcome of this endeavour was undoubtedly his personal qualities and the confidence and trust that he had engendered in m edical staff at Cambridge over many years.
On appointment as Professor of Biochemistry in 1949 Frank was ex officio a member of the Medicine Board and administratively responsible for the chemical pathology service laboratory in the hospital through the university hospital biochemist. Frank took little interest in the Medicine Board up until about 1964. He did, however, win the confidence of senior hospital medical staff quite early on by his even-handed approach in sorting out some difficulties in the operation of the service laboratory. He encouraged medical people to work in the department and there was a steady stream from 1949 onwards and some (for example, C.N. Hales and myself) stayed on as university lecturers in biochemistry doing clinical work in the hospital. This was also appreciated by senior staff in the hospital. Both Frank and I were anxious to encourage interaction between clinical staff in the hospital and biological scientists in Cambridge. In 1955 a dining club for clinicians and scientists, named the Carphologists, was founded after a meeting that we held with A.P. Dick at his home. Frank's interest and influence was undoubtedly a major factor in its immediate success. The club which prospered and is still active, met regularly for dinner and a scientific paper and discussion. More importantly it led to much informal and general discussion concerned with the clinical school and medical research at Cambridge and to confidence and trust.
In the post-war period under successive Regius Professors of Physic (Sir Lionel Whitby and J.S. Mitchell) the plan for the Cambridge clinical school was for a school of postgraduate medicine and clinical research. Both Regius Professors were expansionist and this aroused much opposition. The school had no obvious teaching role and non-medical university teaching staff were reluctant to support the creation of university posts in the clinical school. The hospital staff were also unhappy because of uncertainties relating to the role of university staff in patient care. Opinion concerning the suitability of Cambridge for an undergraduate clinical school shifted appreciably during the 1960s and Frank was encouraged to play a more active role in the Medicine Board as perhaps the senior person who most enjoyed the confidence of both University and Hospital. In the end it all came together in the Clinical School Planning Committee under his chairmanship.
OTHER ACTIVITIES
Frank was a very active man with wide professional interests; in his curriculum vitae he lists 54 entries under principal scientific administrative responsibilities, 16 under membership of educational bodies and 37 under societies and clubs. It has therefore been necessary to pick and choose.
At the Royal Society he was a member of Council (1950-51) , and Chairman of Government Grant Board C (chemistry) , the British National Committee for Biochemistry (1958-63) and the Medical Sciences Research Committee (1959-65) . His other services to learned societies included the Biochemical Society (Secretary 1938-42; Chairman of Committee, 1953-55; Chairman of Editorial Board Biochemical Journal 1942-46) , International Union of Biochemistry (Treasurer 1967-71) and ICSU (1967-74) . He also served the Physiological Society (committee 1943-47) , the Society for Endocrinology (committee 1952-54 Frank always regretted that his wartime work had not taken him overseas. This was known and it led in due course, through A.V. Hill, to m em bership of the Com m ission on Higher Education for Africans in Central Africa (1952) and o f the Inter-U niversity Council for H igher Education O verseas (1961-73) and to service in Hong Kong (new Chinese U niversity 1962-63; 1964-76) , in M alta (Royal University, 1964-74) and in Rhodesia (the U niversity College of Rhodesia and Nyasaland 1964-71) .
Frank also served on a substantial num ber of national and international committees concerned with aspects of nutrition, including the Com m ittee on M edical Aspects o f Food Policy (1957-80) (for which he produced several m ajor reports including the first report on diet and coronary heart disease in 1974). He was also Chairm an o f the W orking Party on Irradiation o f Food at the M inistry of Health (1961-64) and of the International Committee on the same topic set up by FA O/W HO/IEAA in 1964. It is interesting that he should have been involved in producing reports in the 1960s on two topics in nutrition that were to enjoy a high public profile in the 1980s.
T h e m a n a n d h is a c h i e v e m e n t s Frank Young was a tall, broad shouldered man whose intensity and boundless energy showed in his face. He thrived on a very full life. A man of integrity, who could be tough when necessary, he was also a highly sensitive and generous man who hated taking unpalatable decisions because of the consequences for others. He was also a very private m an who believed in doing good by stealth, consequently others were often unaware o f his generosity and sensitivity. He was terribly worried about the speech he had to make at a departmental dinner to celebrate Sanger's first Nobel prize lest he upset Chibnall who had contributed to Sanger's use of fluorodinitrobenzene. Indeed if he had a serious flaw as a department head it perhaps lay in his concealment of this sensitivity and concern. Those who worked close to him were well aware of the tremendous efforts that he made on behalf of others both in the department and outside. His support for staff and students was unstinted and lifelong. He loathed manipulation and injustice and he would sometimes quiver with rage if he suspected that attempts were being made wrongfully to deprive a talented individual of advancement. On several occasions his personal intervention ensured that justice was done.
Frank's character was complex and he was a man of many contradictory traits. He was possessed of a broad and original vision and was not infrequently ahead of the times by a decade or more. But he also had a fascination for minute detail and a habit of attending to it and this was sometimes irritating to those on whose preserves he was poaching. Particularly annoying was his habit of correcting the writings of others. Mr Gordon Anderson, Secretary of the Clinical School Planning Committee who had great respect and liking for Frank Young and enjoyed working with him, comments in an otherwise warm and generous tribute that 'he had in my opinion, an excessively pernickety, not to say idiosyncratic attitude to the English language. I flattered myself that my minutes were fairly literate and lucid, but my drafts always came back badly scarred'. Frank may well have acquired this trait from his father who was a solicitor's clerk.
Frank was a man whose views were generally expressed with subtlety and precision but there were occasions, and particularly if his views were strongly h e ld , when he was capable of startling trenchancy. He was generally a fair minded and patient man and a democratic head of department with a genuine concern for the views and needs of others. But there were times when he was easily irritated and could become overbearing, especially when events had failed to proceed in a smooth and orderly fashion. Frank was at heart a rebel and a reformer, but in his time at Cambridge this was mostly very well concealed beneath a cloak of apparent conformity. There were occasions, however, whenhis public utterances betrayed the reality; as in his contributions to discussions on graduate colleges and on the proposed extension to the Department of Biochemistry.
As a student and Beit Fellow, Frank was gregarious and forged lifelong friendships with fellow students and colleagues from many parts of the globe. He was athletic and rowed for the University College first boat and in the University of London boat and he played a vigorous game of squash. He and his fellow research workers at University College were pranksters and they enjoyed much conversation and laughter in the watering holes and eating places around Gower Street. He could always recapture this mood in the company of those he had known at University College and they were not beyond an occasional prank in the post-war years though their pranks at that time were so subtle as to go unnoticed. He always found it difficult to unwind in the presence of younger colleagues or of people he did not know particularly well. Because of this he sometimes appeared aloof to those who were not his familiars. In Cambridge he was not one for socializing in establishments in the town though he was a charming host at lunches and dinners in his college or with his wife at home. F rank's circle o f friends and acquaintances was large and the vast m ajority were people he had m et in his various laboratories and departments or at conferences or on his travels abroad. The full extent of the esteem and affection in which he was held becam e apparent to m e on trips to North and South Am erica and Europe in the 1950s and 1960s. People would go out o f their way to enquire about him and to express their appreciation of his work and the kindnesses he had shown.
W hy did Frank give up serious research in 1960 and concentrate on other things? He was only 29 w hen he discovered m etahypophyseal diabetes, but perhaps because of the intervention o f the w ar he was 43 by the time he had brought m ajor aspects of this work to their conclusion. He had done m uch o f this work with his own hands or in collaboration with colleagues w ith particular skills. He did not like team work with a dom inant interest o f the leader, and in Cam bridge he encouraged those who m ight have collaborated with him to m ake their own careers and reputations. He was, I think, bruised by the events that led to the founding o f the M RC Laboratory o f M olecular Biology and that curtailed the developm ent of his own departm ent, and he took sabbatical leave at the end of 1960. His friends, and particularly those from overseas, noted a change at this time and there were rum ours that he w ould leave Cam bridge. These he always denied strenuously and with characteristic courage and fortitude he concentrated on getting a new building for the D epartm ent so that his successor would have an enhanced opportunity. The failure of this endeavour, through no fault o f his own, was a bitter blow. His work for Darwin College and the Clinical School that benefited the university in m any ways was characteristically generous. He was a big m an who left his m ark on Cambridge: a signal achievem ent that few accom plish.
In his private life Frank was devoted to his fam ily and derived m uch pleasure from appreciation of paintings and architecture, from literature and poetry, from listening to music and from international travel. He enjoyed college life, his club and social life in London, and dinner parties, good wine and conversation, and cigars. He had a rather delicate sense o f hum our but was always capable of raising a laugh in com m ittees or at scientific meetings w hen this was needed. In Cam bridge he obtained his exercise by cycling around the town and by working in his large garden. W hen he retired in 1975 (and from Darwin in 1977) he had intended to do some laboratory work in the departm ent of the Regius Professor o f Physic (then Sir John Butterfield). H ow ever a severe episode of food poisoning in 1976 put paid to this prospect as his m obility was seriously and perm anently impaired. He did, however, continue with some national and international comm itm ents for a time. He died on 20 Septem ber 1988 after a long period of poor health.
In 1933 Frank m arried Ruth Eleanor Turner, who becam e a m edical doctor after first obtaining a general degree in physics, chemistry and m athematics. Ruth was a staunch supporter of Frank's activities both in Cam bridge and elsewhere and has been described by Darwin as a stalwart pillar of the College in her own right. She was elected an Honorary Fellow o f the College in 1989. They had four children. Peter, the eldest, graduated in m edicine after studies in Cam bridge and London and is an anaesthetist; Thom as, who read chemistry at Oxford, is in HM Diplomatic Service; Simon, who was also at Oxford, has a The complete bibliography appears on the accompanying microfiche.
